Introduction {#S1}
============

Chasing consists in continuing gambling to recoup previous losses ([@B37]). According to Lesieur ([@B38]), "*the 'chase' begins when a gambler bets either to pay everyday bills that are due or to 'get even' from a fall*" (p. 1). From the third edition of the *Diagnostic and Statistical Manual of Mental Disorders* (DSM-III-R; [@B2]) to the DSM-5 ([@B4]), chasing losses is considered as a behavioral marker and a diagnostic criterion for disordered gambling. Loss chasing is such a common phenomenon in gambling (e.g., [@B46]; [@B51]; [@B57]) that 75.9% of problem gamblers chase ([@B69]). Furthermore, as suggested by Yakovenko, Fortgang, Prentice, Hoff, and Potenza ([@B73]), chasing is a useful criterion for identifying at-risk gamblers, since, "*all other factors being equal, increased chasing behavior is related to greater gambling involvement, which could potentially generate problems relating to a significant frequency and expenditure of money spent on gambling activities*" (p. 381).

According to DSM, chasing implies returning to gamble on another day in the hope of recouping lost money. However, chasing is not confined, as DSM criteria might suggest, to *between-session chasing* (i.e., returning on a later day to recoup lost money). Chasing also refers to the tendency to gamble too long within a particular session (*within-session chasing*; [@B12], p. 1080).

Although originally chasing refers mainly to continue gambling in an attempt to recoup previous losses starting a new gambling session, subsequent research focused on chasing wins also, that is, to continue gambling after a win in the hope to gain more (e.g., [@B10]; [@B51]; [@B66]). For instance, Blaszczynski and Nower's pathways model ([@B10]) postulates that there are two forms of chasing, namely chasing losses and chasing wins, since chasing behavior also refers to persistent gambling both when losing or winning within a gambling session ([@B27]). Indeed, in both cases, players show the inability to stop gambling to tempting fate further. In this sense, chasing wins and chasing losses would be two sides of the same coin ([@B49]), if only because, since the house always wins, in the long run, continuing gambling will turn wins into losses. Ultimately, continuing to gamble for longer than originally intended, to increase winnings or recover losses within a gambling session, reflects "*the increasing excitement and arousal associated with gambling behavior*" ([@B15], p. 293). Indeed, Ciccarelli, Cosenza, Griffiths, D'Olimpio, and Nigro ([@B17]) found that the heightened levels of craving and the inability to tolerate delays in gratification play a role in both the decision to chase losses and chasing persistence.

The extant literature has shown that chasing represents an important step in the development and maintenance of gambling disorder ([@B12]; [@B29]; [@B38]; see also [@B19]; [@B62]; for a review, see [@B50]), and is one of the few observable signs for disordered gambling ([@B26]), and the only criterion of gambling addiction absent in substance use disorder ([@B54]). Prior research found that chasing is associated, among others, with impulsivity ([@B12]), sensation seeking ([@B41]), increased activation in brain regions related to reward expectation ([@B15]), low sensitivity to punishment ([@B32]), poor decision-making ([@B49]), disinhibition ([@B50]), alexithymia ([@B8]), and shortened time horizon ([@B17]).

Two latent class analyses ([@B33]; [@B31]) have demonstrated that non-chasers and chasers belong to quite different subtypes of gamblers. Using a large sample of past-year adolescent gamblers, Kong et al. ([@B33]) identified four gambling classes, one of which (at-risk chasing gambling) is "*characterized by relatively elevated probabilities of gambling to win back lost money and gambling more money over time*" (p. 426). In a study investigating the latent structure of gambling disorders among adults, James et al. ([@B31]) identified three classes of gamblers, namely initial, intermediate, and high-severity disordered gamblers. The intermediate class includes gamblers who are characterized by loss chasing and loss preoccupation, without showing a range of other symptoms. In brief, these studies further support the findings by Toce-Gerstein et al. ([@B69]), according to whom, chasing "*often occurs in the absence of other criteria, and almost as frequently with very few other signs as when many are present*" (p. 1668). Notably, regardless of gambling severity, chasers, compared to non-chasers, were found to perform poorer on a behavioral task assessing affective decision-making task ([@B49]), to score higher on the Personality Inventory for the DSM-5 (PID-5) maladaptive personality domains ([@B50]), and to be more oriented to the present, rather than thinking about the future ([@B17]).

Although the increasing acknowledgment that people can continue gambling either in the hope of recovering lost money or gaining more money, only two studies have investigated both chasing losses and chasing wins ([@B42]; [@B51]). O'Connor and Dickerson ([@B51]), who first analyzed the role of chasing in relation to impaired control over gambling, found no difference between returning later to chase after large wins or after losing. Lister et al. ([@B42]) reported that gamblers with higher winning money motivation were more likely to decide to chase and chased more in response to both losses and wins. The findings from the aforementioned studies support the idea that "*problem gamblers have difficulty quitting, regardless of whether they are losing or winning*" ([@B12], p. 1098).

Given the difficulties in reproducing in the laboratory between-session chasing, as defined by Lesieur ([@B37]) and the DSM-IV and DSM-5 criteria for disordered gambling, the few behavioral tasks devoted to assessing chasing focused on within-session chasing. With the only exception of Linnet et al. ([@B41]), who measured episodic chasing within the Iowa Gambling Task (IGT), some authors have developed or implemented ad hoc procedures for estimating within-session chasing ([@B8]; [@B12]; [@B15]; [@B42]; [@B49]; [@B72]). Although laboratory tasks have assessed chasing in quite different ways, they share the following features at least: (a) the task simulates real-life game situations in which participants are allowed to stop in any moment; (b) the game is apparently chance-based; (c) the outcomes are manipulated; (d) participants win or lose some virtual money; and (e) both the decision to chase and the number of trials played are considered variables of interest.

Prior research reported an association between deficit in metacognitive abilities and disordered gambling among both adolescents and adults (e.g., [@B20]; [@B40]; [@B64]). Interestingly, Brevers et al. ([@B13], [@B14]) found a relationship between poor decision-making and biased metacognition in pathological gamblers. Indeed, during a gambling-like task ([@B13]), as well as a non-gambling task ([@B14]), relative to healthy participants, problem gamblers who were asked to wager on their own decisions (post-decision wagering) erroneously believed that they were performing much better than they actually were. Unlike controls, the confidence level in problem gamblers did not vary substantially according to their performance. In other words, they tended to wager highly while performing poorly. Being overconfident in own ability to control future outcomes but ignoring the severe negative consequences in the long run is quintessential of chasing. As suggested by Goodie ([@B150]), overconfidence steams from the illusion of control and promotes greater betting, which in turn can lead to impaired betting performance. It may be that the decision to continue playing depends mainly on sensitivity to loss and rewards (e.g., [@B23]; [@B60]) and/or on cognitive distortions (for a review, see [@B27]). However, the aforementioned findings about the association between poor mentalization and gambling severity suggest clarifying whether and to what extent mentalization failures affect chasing behavior that, in turn, might fuel further gambling addiction.

According to Fonagy, Bateman, and Luyten ([@B24]), mentalization, also known as reflective functioning (RF) \[Mentalization and metacognition are conceptually similar. They differ each other mostly in terms of theoretical background (cognitive vs. psychodynamic) and therapeutic implications (see [@B25]; [@B55])\], refers to a form of social cognition characterized by the capacity to perceive and interpret both one's own and others' behavior in terms of intentional mental states, such as thoughts, feelings, desires, wishes, goals, and attitudes. Mentalization failures have been found to be associated with a wide range of mental disorders, such as borderline and antisocial personality disorders ([@B25]), depression ([@B44]), eating disorders ([@B52]; [@B63]; see also [@B25]), substance abuse ([@B1]; [@B36]; [@B47]), as well as with other forms of out-of-control behaviors, such as sexual ([@B7]) and food addiction ([@B30]). Moreover, impairment in mentalization has been associated to gambling disorder in adolescents ([@B20]).

As noted by Lister et al. ([@B42]), who examined the role of gambling achievement orientation on chasing behavior in young adult gamblers, research on chasing has focused mostly on the role of individual differences, largely neglecting the role of motivational factors in the choice to continue or stop playing. Given that investigating gamblers' motivations in chasing behavior seem to be a promising avenue in gambling studies, we have analyzed both gambling and chasing motivations, if only because, over and above gambling severity, chasers and non-chasers seem to belong to two different subtypes of gamblers ([@B31]; [@B33]). Finally, asking participants about chasing motivation allowed us to test the effectiveness of experimental manipulation.

Although some studies proved that gambling disorder and alcohol abuse often co-occur at greater than chance levels (for reviews, see [@B9]; [@B68]), little research has been conducted on the co-occurrence of alcohol use and chasing behavior. To the best of the authors' knowledge, only O'Connor and Dickerson ([@B51]) focused on this issue. Specifically, they found a significant association between retrospective report of chasing and the perceived role of alcohol in chasing, e.g., to what extent participants believed alcohol contributed to their chasing (alcohol-related chasing). Since prior research has found greater persistence in gambling after alcohol consumption and shorter latency between betting decisions ([@B34]) and has evidenced a steeper cumulative loss function following alcohol ([@B53]), we were interested in further investigating the role of alcohol consumption in chasing behavior, not only because concurrent drinking and gambling is prevalent among gamblers, but also because some studies on alcohol dependence have found an association between alcohol misuse and mentalizing deficits (e.g., [@B35]; [@B45]; [@B70]).

Therefore, the main aim of this study was to first investigate the interplay between chasing, mentalization, and alcohol use in a sample of adult habitual gamblers. A second purpose of the study was to analyze the role of motivational factors, namely gambling motives, in chasing behavior. Although previous research investigating chasing by means of a behavioral task did not find differences between chasing losses and chasing wins ([@B42]), since we added a control condition that could be considered less attractive for participants, it was expected that participants in the control condition would decide to chase less and less frequently than participants in the Loss and Win conditions, respectively. Furthermore, considering the above-cited literature, it was expected that chasing would be associated with poor mentalization and higher alcohol consumption.

Methods {#S2}
=======

Participants and procedure {#S2a}
--------------------------

A convenience sample of 132 Italian adults (82.6% males), aged between 18 and 72 years (*M*~age~ = 37.93 years; *SD* = 15.82), were recruited from five video lottery terminal gambling venues offering the same range of gambling activities (games of chances, such as slot machines, casino games, etc.). Of the participants, 62.9% were single, 24.2% married, 10.6% separated or divorced, and 2.3% widowed. About modal occupation status, 27.3% of participants were unemployed, 21.2% manual workers, and 19.7% office workers. The two inclusion criteria were as follows: (a) participants reported to gamble once a week or more, and (b) were 18 years of age or over. Participants were tested individually in a quiet room made available by the management. Two hundred and one habitual players were requested to participate voluntarily, and no compensation was provided for this study. The percentage of people who declined to take part in the study was about 34% (*N* = 68). The participants completed a computerized task and three questionnaires. For each condition, half of the participants completed the computerized task at the beginning of the session, the other half at the end. In such a way, the (potential) influence of the experimental task on the paper-and-pencil measures, and vice versa, was balanced. As chasing task had three conditions (Control, Loss, and Win, respectively), an equal number of participants (*N* = 44) was randomly assigned to each condition following block randomization procedure.

The questionnaires were administered in counterbalanced order. The administration of the instruments required from a minimum of about 30 min to a maximum of about 45 min. A brief post-experimental interview investigating the reasons for stopping or continuing playing ended the session.

Measures {#S2b}
--------

The participants were administered the South Oaks Gambling Screen (SOGS; [@B39]; Italian translation: [@B21]) to assess the degree and level of problem gambling severity, the Reflective Functioning Questionnaire (RFQ-8; [@B25]; Italian validation: [@B48]); to assess mentalization, the Alcohol Use Disorders Identification Test (AUDIT; [@B58]); and to assess alcohol consumption, drinking behaviors, and alcohol-related problems, and a computerized task developed to measure chasing behavior (ChasIT; [@B49]).

The SOGS is a self-report measure assessing the frequency and the gravity of gambling problems. Although the SOGS has been found to produce inflated pathological gambling estimates, it is still frequently used as a screen in experimental research ([@B31]). In this study, the SOGS was chosen to allow comparisons with previous researches on chasing (e.g., [@B12]; [@B13], [@B14]; [@B15]; [@B17], [@B18]; [@B41]; [@B49], [@B50]). The questionnaire is composed of 20 scored items and some unscored items. The total score ranges from 0 to 20. The unscored items request participants to indicate the frequency of participation in different gambling activities ("not at all," "less than once a week," or "once a week or more"), and the largest amount of money gambled in 1 day. Furthermore, we asked participants to indicate the main reasons for gambling in a list of motives ([@B71]). In this study, Cronbach's α was .88.

The RFQ-8 is an eight item self-rating questionnaire assessing RF. The RFQ-8 contains two subscales, tapping into different processes: Certainty about mental states (RFQ-8_C) and Uncertainty about mental states (RFQ-8_U). Low agreement on the RFQ-8_C scale reflects a tendency to develop excessive but inaccurate mentalizing (*hypermentalizing*), whereas high agreement reflects more genuine mentalizing. Similarly, higher scores on the RFQ_U reveal an almost complete lack of knowledge about mental states (*hypomentalizing*), whereas lower scores reflect acknowledgment of the opaqueness of one's own mental states and that of others, which is characteristic of genuine mentalizing. Internal consistency was satisfactory for the RFQ_C dimension (0.71) and the RFQ_U subscale (0.70).

Chasing behavior {#S2c}
----------------

Chasing behavior was measured by means of a 60-trial computerized task (ChasIT; [@B49]) simulating a card game in which participants played against the house. The initial amount of money was €10 and participants were asked to treat the initial stake as real money. Each trial presented two cards, each one reporting a number ranging from 1 to 9. Participants were told they would win €1, if they had the highest card, but lose €1, if the house had the highest card. For each of the first 30 trials (phase 1), participants received a positive (*You won €1!*) or a negative (*You lost €1!*) feedback. After the first phase, participants in the Control condition saved the entire budget, in the Win condition gained €2 extra, and in the Loss condition lost not only the entire budget, but also €2. For the subsequent 30 trials (phase 2), after each trial, participants received the following feedback: "*You won (or lost) 1 Euro! Now, your credit is X Euros. If you want to continue playing, please, press the key "M" on the computer keyboard. If you decide to stop playing, please, press the key "Z" on the computer keyboard*." In such a way, participants could decide, in any moment, if they would like to continue or stop the game, simply by pressing the designated key. According to the experimental condition (Control, Loss, and Win, respectively), the wins and losses (15 and 15 in the Control condition, 9 and 21 in the Loss condition, 21 and 9 in the Win condition) were randomly distributed throughout the gambling session, but the sequence of wins and losses was the same for every participant in that condition. At the end of the second phase, that is after another block of 30 trials, the final budget was €10 in the Control condition, minus €14 in the Loss condition, and €24 in the Win condition.

Participants who chose to quit the game at the beginning of the second phase were considered *non-chasers*, whereas participants who decided to continue gaming were classified as *chasers*. Since participants could play till the end, the highest chasing total score was 30. The decision to quit or continue gaming and the number of trials played (chasing frequency) were the two dependent measures of interest.

Statistical analyses {#S2d}
--------------------

Data analyses were conducted using IBM SPSS version 20.0 (Armonk, NY, USA). The α level was set at *p* \< .05. All variables were initially screened for missing data, distribution abnormalities, and outliers ([@B67]). Since the distribution of the SOGS was positively skewed, square-root transformation was performed on this variable, so that assumptions of normality, linearity, and homoscedasticity had been adequately met.

Pearson's correlation coefficients were calculated to examine the relationships among the study variables (chasing frequency, age, years of education, SOGS, RFQ-8, and AUDIT scores). Analysis of variance (ANOVA) was used to assess mean differences on continuous variables. For categorical data (motives for gambling) differences in percentages were compared with the chi-square test. The independent associations between age, education, experimental condition, RFQ-8 subscales, SOGS and AUDIT scores, and the decision to chase were analyzed using logistic regression. A hierarchical linear regression analysis was performed to examine the unique contribution of predictor variables to chasing proneness or chasing propensity, as measured by chasing frequency. To control for the presence of multicollinearity, before interpreting the regression coefficients, we calculated the variance inflation factors ([@B56]).

Finally, considering linear regression analysis results and evidences from the aforementioned research, two path analyses was performed to analyze the causal relationships among variables contributing to chasing frequency. Path analyses were conducted with the EQS 6.2 software (Encino, CA, USA) program for structural equation modeling ([@B6]). For each estimated model, goodness of model fit was evaluated with the likelihood ratio χ^2^ test statistic corrected for data non-normality with Satorra and Bentler's ([@B59]) method (SeB χ^2^), as well as with four descriptive fit indices: the standardized root mean square residual (SRMR), the root mean square error of approximation (RMSEA) with its 90% confidence interval (90% CI), the goodness of fit index (GFI), and the comparative fit index (CFI). Acceptable fits between model and data are reflected by a non-significant S-B χ^2^, GFI, and CFI indexes of 0.95 or greater, RMSEA of between 0.05 and 0.08.

Ethics {#S2e}
------

The study procedures were carried out in accordance with the Declaration of Helsinki. The research team's University Ethics Committee approved the study. All participants were informed about the study and all provided informed consent.

Results {#S3}
=======

Means and standard deviations by experimental condition are presented in Table [1](#T1){ref-type="table"}. For ease of interpretation, descriptive statistics are reported for the untransformed variables.

###### 

Means and standard deviations (*SD*s) by experimental condition

                      Control (*N* = 44)   Loss (*N* = 44)    Win (*N* = 44)                  
  ------------------- -------------------- ----------------- ---------------- ------- ------- ------
  SOGS total score    4.18                 3.99                    4.14       4.46    5.07    4.33
  *RFQ-8*                                                                                     
  Certainty           1.06                 0.84                    0.95       0.70    1.22    0.88
  Uncertainty         0.89                 0.76                    0.85       0.72    0.64    0.56
  AUDIT               6.20                 5.36                    7.44       6.57    6.30    6.20
  Chasing frequency   8.98                 12.06                   8.95       15.27   12.87   8.98

*Note.* SOGS total score: South Oaks Gambling Screen -- untransformed score; RFQ-8: Reflective Functioning Questionnaire; AUDIT: Alcohol Use Disorders Identification Test.

Preliminarily, to ascertain whether participants assigned to the three different experimental conditions differed in terms of gender, age, education, marital status, occupation, SOGS, RFQ-8, and AUDIT scores, data were submitted to χ^2^ test or univariate ANOVA. The results indicated that the three groups did not differed each other regarding gender \[χ^2^(2, *N* = 132) = 0.11, *p* = .95, Cramér's *V* = 0.03\], age (*F*~2,\ 129~ = 2.03, *p* = .14, η*~p~*^2^ = .03), education (*F*~2,\ 129~ =1.32, *p* = .20, η*~p~*^2^ = .02), marital status \[χ^2^(6, *N *=132) = 7.22, *p* = .30, Cramér's *V* = 0.17\], occupation \[χ^2^(16, *N *= 132) = 11.77, *p* = .76, Cramér's *V* = 0.21\], SOGS scores (*F*~2,\ 129~ = 0.86, *p* = .43, η*~p~*^2^ = .01), RFQ-8 scores (Certainty: *F*~2,129~ = 1.19, *p* = .31, η~p~^2^ = .02; Uncertainty: *F*~2,\ 129~ = 1.70, *p* = .19, η~*p*~^2^ = .03), and AUDIT scores (*F*~2,\ 129~ = 0.19, *p* = .83, η*~p~*^2^ = .003).

To ascertain whether chasing frequency, SOGS, RFQ-8, and AUDIT scores varied by gender, data were submitted to univariate ANOVA. Effects of gender were observed only on RFQ_U scores (*F*~1,\ 130~ = 4.93, *p* \< .05, η*~p~*^2^ = .04), with females outperforming males.

To ascertain whether there were associations between age associations between age, years of education, chasing frequency, SOGS, RFQ-8, and AUDIT scores, Pearson's correlation coefficients were calculated. The results showed that chasing proneness was significantly positively associated with SOGS (*r* = .18, *p* \< .05) and AUDIT scores (*r* = .28, *p* \< .01), but negatively with RFQ_C scores (*r* = −.24, *p* \< .01). Gambling severity was positively associated with RFQ_U (*r* = .29, *p* \< .01) and AUDIT scores (*r* = .23, *p* \< .01), and negatively with education (*r* = −.30, *p* \< .01) and RFQ_C scores (*r* = −.29, *p* \< .01). Finally, the choice to continue playing correlated negatively with age (*r* = −.25, *p* \< .01).

To verify whether, as hypothesized, chasing frequency varied by experimental condition, data were submitted to univariate ANOVA. The results showed a significant difference due to experimental condition in chasing frequency (*F*~2,\ 129~ = 7.98, *p* \< .001, η*~p~*^2^ = .11). Bonferroni post-hoc test (*p* \< .05) revealed that, compared to other groups, participants in the Win condition chased significantly more often.

The χ^2^ test was used to ascertain whether there was a relationship between the choice to chase and each motive for gambling. Although about a third of the participants reported they gamble mainly for winning money (31.64%) or for fun (23.05%), the results revealed that, relative to non-chasers, chasers continue to play significantly more to socialize \[χ^2^(1, *N* = 132) = 4.49, *p* \< .05\].

As far as chasing motivations, participant responses revealed that the reason for stopping or continuing gambling varied across the experimental conditions. For instance, in the Control condition, participants stopped playing because they were satisfied, because they were winning, or to avoid losses. On the contrary, participants continued gambling to gain more money or because the money at stake was virtual. In the Loss condition participants tendentially chose to quit because they were losing and continued to recoup the budget. Finally, in the Win condition, participants who decided to stop playing as well as those who chose to go further shared the same motivation: they were winning. Table [2](#T2){ref-type="table"} shows motivations (in percentages) for stopping or continuing gambling as a function of experimental condition.

###### 

Percentages of motivations to stop or continue playing as a function of experimental condition

                                               Control (*N* = 44)   Loss (*N* = 44)   Win (*N* = 44)                 
  -------------------------------------------- -------------------- ----------------- ---------------- ------ ------ ------
  To gain more money                           --                   20.8              --               --     --      18.8
  No loss                                      --                   8.3               --               --     --       --
  For winning                                  --                   16.7              --               14.3   --      12.5
  For fun/excitement/challenge/tempting fate   --                   12.5              --               9.5    --      15.6
  Low chance to win                            10.0                 --                4.4              --     --       --
  To save budget                               20.0                 8.3               --               --     --       --
  Was satisfied                                25.0                 --                --               --     --       --
  To avoid losses                              20.0                 --                21.7             --     25.0     --
  Was winning                                  5.0                  4.2               --               --     75.0    34.4
  Was losing                                   --                   --                52.2             9.5    --       --
  To recoup budget                             --                   --                --               52.4   --       --
  For craving                                  --                   --                --               4.8    --      3.1
  Low financial risk                           --                   --                --               4.8    --      12.5
  Unattractive task                            5.0                  --                17.4             --     --       --
  Was tired/bored                              5.0                  --                4.4              --     --       --
  Virtual/not own money                        10.0                 29.2              --               4.8    --      3.1

To assess the relative contribution of age, education, experimental condition (after dummy coding), mentalization (RFQ-8 scores), alcohol consumption (AUDIT scores), and gambling severity (SOGS scores) for the choice to chase, a hierarchical logistic regression analysis was conducted, using the two groups (chasers and non-chasers) as the criterion variable. For the regression, the Hosmer and Lemeshow's test was not significant \[χ^2^(8, *N* = 132) = 6.8, *p* = .56\], indicating an adequate model fit. The results of the final regression model showed that the Win condition and AUDIT scores were significant predictors of the choice to chase (Table [3](#T3){ref-type="table"}).

###### 

Results of the final logistic regression model

                   *B*      *SE*    Wald    *df*   *p*    Odds ratio \[95% CI\]
  ---------------- -------- ------- ------- ------ ------ ------------------------
  Age              −0.037   0.013   8.772   1      .003   0.963 \[0.940--0.987\]
  Condition: Win   1.242    0.446   7.767   1      .005   0.289 \[0.121--0.692\]
  AUDIT            0.072    0.544   4.964   1      .026   1.075 \[1.009--1.146\]

*Note*. Dependent variable: Group (non-chasers/chasers); Model: χ^2^ = 22.07; Nagelkerke's *R*^2^ = .207. Overall percentage accuracy rate = 70%. AUDIT: Alcohol Use Disorders Identification Test; *SE*: standard error; CI: confidence interval.

To identify the potential predictors of chasing frequency, age, education (in years), experimental condition (after dummy coding), scores on SOGS, RFQ-8, and AUDIT were input to a multiple regression analysis with chasing frequency as the dependent measure. Linear regression analysis (Table [4](#T4){ref-type="table"}) showed that, along with the Win condition, AUDIT and RFQ_C scores were significant predictors of chasing frequency (*R*^2^~adj~ = .21, *F*~4,\ 127~ = 9.88, *p* \< .001).

###### 

Summary of hierarchical linear regression analysis

  Variable          *B*      *R*^2^   Δ*R*^2^   β        *t*      *p*    VIF
  ----------------- -------- -------- --------- -------- -------- ------ -------
  *Step 1*                                                               
  Education         0.540    .023     .023      0.152    1.756    .081   1.000
  *Step 2*                                                               
  Education         0.708    .037     .114      0.200    2.418    .017   1.020
  Condition: Win    8.640                       0.340    4.120    .000   1.020
  *Step 3*                                                               
  Education         0.621    .204     .067      0.175    2.191    .030   1.029
  Condition: Win    8.581                       0.338    4.244    .000   1.020
  AUDIT             0.490                       0.260    3.285    .001   1.009
  *Step 4*                                                               
  Education         0.531    .237     .033      0.150    1.890    .061   1.084
  Condition: Win    9.095                       0.358    4.551    .000   1.032
  AUDIT             0.384                       0.204    2.508    .013   1.103
  RFQ-8 certainty   −2.876                      −0.195   −2.358   .020   1.138

*Note*. Dependent variable: chasing frequency. *B*: unstandardized coefficient; Δ*R*^2^: *R*^2^ change; β: standardized regression coefficient; VIF: variance inflation factor; AUDIT: Alcohol Use Disorders Identification Test; RFQ-8: Reflective Functioning Questionnaire.

Finally, to ascertain if hypermentalizing (low scores on the RFQ-8_C subscale) was on the path from alcohol use to chasing proneness or if alcohol consumption was the mediator of the impact of hypermentalizing on chasing propensity, we compared two different models: the former (Model 1) assumed that alcohol use can predict chasing not only directly, but also indirectly via hypermentalizing; the latter (Model 2) assumed that hypermentalizing can predict chasing not only directly, but also indirectly via alcohol consumption. Model fit statistics (GFI and CFI estimates, RMSEA and SRMR values) for the two models are displayed in Table [5](#T5){ref-type="table"}. As Table [5](#T5){ref-type="table"} shows, relative to the first model, the second one fit better to the data.

###### 

Path analysis fit indexes for alternative models

            S-B χ^2^   *df*   GFI    CFI    RMSEA \[90% CI\]        SRMR
  --------- ---------- ------ ------ ------ ----------------------- -------
  Model 1   2.16       1      0.99   0.97   0.09 \[0.000, 0.042\]   0.042
  Model 2   1.16       1      0.99   1.00   0.00 \[0.000, 0.017\]   0.011

*Note.* S-B χ^2^: Satorra--Bentler scaled χ^2^ statistic; GFI: goodness of fit index; CFI: comparative fit index; RMSEA: root mean square error of approximation; 90% CI: 90% confidence interval for RMSEA; SRMR: standardized root mean square residual.

Summing up, low scores on the RFQ-8_C scale predict chasing frequency directly, as well as indirectly via high AUDIT scores (see Figure [1](#fig1){ref-type="fig"}).

![Path diagram for Model 2. *Note*. \*Standardized solution](jba-08-04-67_f001){#fig1}

Discussion {#S4}
==========

This study first empirically investigated the interplay between mentalization, alcohol use, and chasing, including motivation to chase, in a sample of adult habitual gamblers. The results of regression analyses showed that the choice to stop or continue playing depended on experimental condition and alcohol consumption, whereas chasing proneness was predicted by experimental condition, alcohol use, and poor mentalization. Although there is an overlap between the variance explained by both regression models, it is interesting to note that poor mentalization affects only chasing frequency.

Unlike O'Connor and Dickerson ([@B51]) as well as Lister et al. ([@B42]), who did not observe significant differences between chasing losses and chasing wins, our results showed that, compared to participants in both the control and loss conditions, participants in the Win condition chased more and more frequently. It may be that in our computerized task the Win condition has been considered more attractive, more challenging, or simply less "dangerous" in terms of financial risk. Similarly, since we did not measure loss of aversion nor risk propensity, it cannot be ruled out that, relative to participants in the other groups, subjects in the Loss condition were more sensitive to losses and/or less willing to accept risk.

As regards to alcohol consumption, our results are consistent with prior research on the association between chasing and alcohol use ([@B34]; [@B51]; [@B53]). Indeed, both logistic and linear regression analyses showed that high levels of alcohol use predict both the choice to chase and chasing frequency. As stressed by Cronce and Corbin ([@B22]), who have shown that alcohol influences the average amount bet and leads to more rapid loss of available funds, "*maladaptive behavior occurring within a single gambling session \[...\] may set the stage for the development of gambling psychopathology. This type of within-session chasing may lead to long-term gambling problems by precipitating between-session chasing*" (pp. 145--146). Alcohol could contribute to chasing via diminished judgment or disinhibitory effects ([@B51]). Indeed, a recent study reported a positive association between alcohol consumption and chasing frequency among habitual players and found that disinhibition, as measured by the Personality Inventory for DSM-5--Brief Form (PID-5-BF), was not only a powerful predictor of the choice to chase, but also the most powerful predictor of chasing frequency ([@B50]).

Notably, since regression analyses excluded SOGS scores from the final model, this finding further supports the idea that, *ceteris paribus*, chasers and non-chasers belong to two quite different categories of gamblers ([@B17]; [@B31]; [@B33]; [@B49], [@B50]).

As far as mentalization, the results of both correlation and linear regression analyses highlighted a strong association between chasing frequency and low scores on the RFQ-8_C subscale. Reporting low scores on this dimension is considered a marker of hypermentalizing (excessive theory of mind) that arises from having developed very complex models of the mind that, nonetheless, have little or no correspondence to observable evidence ([@B25]). Specifically, hypermentalizing or pseudomentalizing "*can be defined as a social-cognitive process that involves making assumptions about other people's mental states that go so far beyond observable data that the average observer will struggle to see how they are justified*" ([@B61], p. 4). Individuals who strongly disagree with RFQ-8_C statements such as "I don't always know why I do what I do," "Sometimes I do things without really knowing why," or "People's thoughts are a mystery to me" are prone to hypermentalizing. In brief, they are excessively self-confident and are likely to overestimate their ability to interpret both the self and others' behavior in terms of intentional mental states.

The significant correlation between SOGS and RFQ-8 scores we observed is consistent with the findings of Brevers et al. ([@B13]) on post-decision wagering, namely wagering contingent on a previous decision. As stated above, these authors explored the association between a metacognitive process (the ability to reflect and evaluate the awareness of one's own decision) and performance on the IGT in a group of pathological gamblers and in a normal control group and found that pathological gamblers exhibit impairments in their ability to correctly assess risk in situations that involve ambiguity, as well as in their ability to correctly express metacognitive judgments about their own performance. Recently, Cosenza et al. ([@B20]), who observed a close relationship between gambling severity and impairment in mentalizing among adolescent gamblers, concluded that gamblers' post-decisional wagering could reflect a more general impairment in mentalization (p. 166).

As suggested by Brevers et al. ([@B13]), disordered gamblers show a "double impairment": in their ability to assess risk, as well as in their ability to correctly express metacognitive judgment about their own performance (p. 126). However, it may be also that the attempts of recouping lost money or gaining more by continuing gambling mirror ultimately the inability to stop gambling, since evaluating rationally the quality of one's own decisions could conflict with the urge to gamble. In such a perspective, hypermentalizing could be either the cause or the consequence of chasing propensity.

As the analysis of chasing motivations revealed that the choice to continue playing after a series of losses (Loss condition) was mostly driven by the hope of recouping lost money (which is typical of chasing losses), whereas persisting in gambling after a series of wins (Win condition) was largely driven by the hope of further wins (which is typical of chasing wins). Regardless of experimental condition, participants' motivations for chasing confirmed that "*Gamblers frequently continue to gamble for longer than originally intended to increase their winnings or recover losses*" ([@B15], p. 293). Believing that a successful outcome is due after a run of bad luck (gamble's fallacy) or that the winning streak will continue after a run of good luck (hot-hand fallacy) might depend on failure to recognize the meaning of randomness and the independence of chance events ([@B27]; [@B66]). Blaszczynski and Nower's pathways model ([@B10]) postulated that, irrespective of the reasons for which individuals start gambling, once a pattern of habitual gambling is established, the excitement resulting from gambling and the irrational beliefs related to the probability of winning may encourage both chasing losses and chasing wins. In such a perspective, chasing appears to be an instrumental behavior in the maintenance of problem gambling ([@B18]) and being unaware of how poor is own real performance as Brevers' findings indicated ([@B14]), is, paradoxically, a "protective factor" against to stop gambling.

If poor mentalizing is a core feature of chasing proneness, then mentalization-based treatments tailored on problematic chasers could help reducing gambling dependence. The results of clinical interventions on borderline disorder (e.g., [@B5]; [@B11]), depression ([@B43]), and alcohol use disorder ([@B16]) are encouraging. However, one should bear in mind that different disorders and different subtypes of the same disorder, if any, need different intervention treatments.

Limitations and future directions {#S4a}
---------------------------------

Although several strengths characterized this study, including the use of a behavioral task to assess chasing, there are some limitations that should be considered when interpreting the present results. First, the participants were recruited using convenient sampling of Italian habitual players. Second, the current data are mainly based on self-report measures, which may limit the generalizability of the results due to recall bias and social desirability. Furthermore, gambling severity was assessed through a measure that has been criticized for excessive false positives ([@B28]). However, it is worth noting that the SOGS demonstrated satisfactory reliability and validity ([@B65]). Finally, although the information collected during the post-experimental interview was somewhat encouraging as with the ecological validity of our procedure (ChasIT task), we acknowledge that additional effort should be made so that the task resembles increasingly to games performed in daily life, if only because to reduce the "*tension between the need for control and the need to preserve the essence of the phenomenon under investigation*" ([@B100], p. 104).

Future research should be addressed to analyze the role of cognitive distortions in chasing behavior, focusing on gambler's fallacy and hot-hand fallacy and (perhaps more importantly) focus on testing ad hoc mentalization-based treatments for disordered gamblers with or without chasing propensity.

Conclusions {#S5}
===========

To the best of authors' knowledge, this study provides new information regarding the relationship between chasing behavior, alcohol use, and mentalization abilities. Furthermore, this is the first study to examine motivations underlying the decision to continue or stop gaming, allowing us to distinguish chasing behavior from gambling habituation or gambling tolerance. The findings regarding the association between chasing and poor mentalization and, as path analysis indicated, the mediating role of alcohol use are highly novel. Among others, these findings support further the idea that gamblers can fall into two quite different categories, namely chasers and non-chasers, regardless gambling severity.

The authors are grateful to all study participants for their contributions.
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